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(54) Driving-force transmitting part, electrophotographic photosensitive drum, process cartridg 
and electrophotographic image forming apparatus 



(57) A process cartridge detachably mountable to 
the main body of an electrophotographic image forming 
apparatus for forming an image on a recording medium, 
the image forming apparatus having a twisted hole 
(101). of which the cross-section has a plurality of cor- 
ners, the process cartridge including an electrophoto- 
graphic photosensitive drum, a developing roller for de- 
veloping an electrostatic latent image formed on the 
electrophotographic photosensitive drum, and a driving- 
force transmitting part provided on lengthwise one end 
of the electrophotographic photosensitive drum and 
having a twisted protrusion (211) to be fitted in the hole 
and of which the cross-section has a plurality of corners, 
and a shaft portion (21 2) supported by a bearing portion, 
and a gear (213) portion for transmitting a driving force 
to the developing roller, the shaft portion and the gear 
portion overlapping each other in the axial direction of 
the electrophotographic photosensitive drum, and when 
the hole is rotated with the protrusion fitted in the hole 
when the process cartridge is mounted to the main body 
of the apparatus, the rotational force of the hole is trans- 
mitted to the electrophotographic photosensitive drum 
through the protrusion. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relates to a driving-force trans- 
mitting part, and an electrophotographic photosensitive 
drum, a process cartridge and an electrophotographic 
image forming apparatus using the driving-force trans- 
mitting part. 

[0002] Here, the electrophotographic image forming 
apparatus refers to an apparatus for forming an image 
on a recording medium by the use of the electrophoto- 
graphic image forming process, and the term "electro- 
photographic image forming apparatus" covers an elec- 
trophotographic copier, an electrophotographic printer, 
(a laser printer, an LED printer or the like), a facsimile 
apparatus, a word processor or the tike. 
[0003] Also, the process cartridge may refer to charg- 
ing means, developing means or cleaning means and 
an electrophotographic photosensitive drum integrally 
made into a cartridge which is made detachably mount- 
able to the main body of the image forming apparatus. 
Alternatively, the process cartridge may refer to at least 
one of charging means, developing means and cleaning 
means and an electrophotographic photosensitive drum 
integrally made into a cartridge, which is made detach- 
ably mountable to the main body of the image forming 
apparatus. Further alternatively, the process cartridge 
may refer to at least developing means and an electro- 
photographic photosensitive drum integrally made into 
a cartridge, which is made detachably mountable to the 
main body of the apparatus. 

Description of the Related Art 

[0004] In image forming apparatus using the electro- 
photographic image forming process, there has hereto- 
fore been adopted a process cartridge system in which 
an electrophotographic photosensitive member and 
process means for acting on the electrophotographic 
photosensitive member are integrally made into a car- 
tridge, which is made detachably mountable to the main 
body of the image forming apparatus. According to this 
process cartridge system, one maintenance of the ap- 
paratus can be done by a user himself without resorting 
to a serviceman and therefore, the operability of the ap- 
paratus could be markedly improved. So, this process 
cartridge system has been widely used in the image 
forming apparatuses. 

[0005] In an image forming apparatus to which such 
a process cartridge is detachably mountable, a driving 
device is disposed in the main body of the image forming 
apparatus, and a driving force is transmitted in each 
process means of the process cartridge through driving- 
force transmitting means. As such driving-force trans- 
mitting means, Japanese Patent Applications Laid- 



Open No. 08-328449 proposes means as shown in Fig. 
11 of the accompanying drawings, wherein as a method, 
a driving shaft 100 formed with a twisted-polygonal re- 
cess 101 (in the shown example, a twisted-polygonal 

5 hole having a substantially equilateral triangular cross- 
section) is provided on the image forming apparatus 
side, and as shown in Fig. 1 0 of the accompanying draw- 
ings, a first flange 21 0 is formed with a twisted-polygonal 
prism-shaped protrusion 211 (in the example of Fig. 10, 

10 a twisted equilateral triangular prism having a substan- 
tially equilateral triangular cross-section) as driving- 
force transmitting means, and the protrusion 211 is in- 
serted in the recess 101 to thereby transmit the driving 
force. 

15 [0006] In the driving device, the transmission of the 
driving force is effected from the recess 101 to the pro- 
trusion 211 inserted in the recess 101 and therefore, the 
driving side and the driven side are normally in contact 
with each other and it becomes easy to improve the ac- 

20 curacy of rotation. Also, the vertices of the protrusion 
211 tend to equally contact with the inner surface of the 
recess 101 and therefore, the axes are aligned with 
each other. Further, the two have the twisted shapes and 
therefore, forces act on the recess 101 and the protru- 

25 sion 211 in a direction to attract them to each other and 
thus, the positioning of the photosensitive drum in the 
lengthwise direction thereof becomes easy. 
[0007] In such an apparatus as previously described, 
the driving force transmitted to the first flange 210 is 

30 transmitted to a developing roller 41 shown in an em- 
bodiment of the present invention through a gear portion 
213 provided on the flange, and to a transfer roller 70 
through a second gear portion 221. In the example of 
the conventional art, a fit-sliding portion 212 is provided 

35 so as to protrude from the end surface perpendicular to 
the axis of the first gear portion 213. The fit-sliding por- 
tion 212 is fitted to and supported by a bearing provided 
in a cartridge frame. 

[0008] The construction described in the aforemen- 
40 tioned publication is practically very excellent as a driv- 
ing system for an electrophotographic photosensitive 
drum. 

[0009] The present invention is a further development 
of the conventional art proposed in the aforementioned 
45 Japanese Patent Application Laid-Open No. 
08-328449. 

SUMMARY OF THE INVENTION 

50 [0010] It is an object of the present invention to pro- 
vide a driving-force transmitting part, an electrophoto- 
graphic photosensitive drum, a process cartridge and 
an electrophotographic image forming apparatus which 
can efficiently effect the transmission of a driving force. 

55 [0011] It is another object of the present invention to 
provide a driving-force transmitting part, an electropho- 
tographic photosensitive drum, a process cartridge and 
an electrophotographic image forming apparatus which 
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enables the length of the electrophotographic photosen- 
sitive drum to be shortened. 

[0012] It is another object of the present invention to 
provide a driving-force transmitting part, an electropho- 
tographic photosensitive drum, a process cartridge and 
an electrophotographic image forming apparatus in 
which the accuracy of the rotation of the electrophoto- 
graphic photosensitive drum could be improved. 
[0013] It is another object of the present invention to 
provide a driving-force transmitting part, an electropho- 
tographic photosensitive drum, a process cartridge and 
an electrophotographic image forming apparatus which 
can reliably effect the transmission of a driving force 
from the main body of the apparatus to the electropho- 
tographic photosensitive drum. 

[0014] It is another object of the present invention to 
provide a driving-force transmitting part, an electropho- 
tographic photosensitive drum, a process cartridge and 
an electrophotographic image forming apparatus which 
has realized downsizing along the lengthwise direction 
of the electrophotographic photosensitive drum. 
[0015] It is another object of the present invention to 
provide a driving-force transmitting part provided at a 
lengthwise end of an electrophotographic photosensi- 
tive drum, and having a twisted projection of which the 
cross-section has a plurality of corners, a shaft portion 
supported by a bearing portions, and a gear portion for 
transmitting a driving force to a developing roller, the 
shaft portion and the gear portion overlapping each oth- 
er in the axial direction of the electrophotographic pho- 
tosensitive drum, an electrophotographic photosensi- 
tive drum, a process cartridge and an electrophoto- 
graphic image forming apparatus. 
[0016] These and other objects, features and advan- 
tages of the present invention will become more appar- 
ent upon consideration of the following description of the 
preferred embodiments of the present invention taken 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] 

Fig. 1 is a longitudinal cross-sectional view of an 
image forming apparatus. 

Fig. 2 is a longitudinal cross-sectional view of a 
process cartridge. 

Figs. 3A and 3B are cross-sectional views, taken 
along a plane perpendicular to an axis, of a protru- 
sion and a recess which are driving-force transmit- 
ting means. 

Fig. 4 is a perspective view showing the first flange 
of Embodiment 1. 

Fig. 5 is a perspective view showing the first flange 
of Embodiment 1. 

Fig. 6 is a partly developed cross-sectional view of 

the process cartridge of Embodiment 1 . 

Fig. 7 is a perspective view showing the first frame 



of Embodiment 1. 

Fig. 8 is a perspective view showing the drum bear- 
ing of Embodiment 1. 

Fig. 9 is a perspective view showing the drum bear- 
5 ing and drum shaft of Embodiment 1. 

Fig. 10 is a perspective view showing a photosen- 
sitive drum according to the conventional art. 
Fig. 11 is a perspective view of a driving shaft. 

10 DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(Embodiment 1) 

15 (General Construction) 

[0018] Figs. 1 and 2 schematically show an image 
forming apparatus 1 and a process cartridge 2, respec- 
tively, according to the present invention. The image 
20 forming apparatus is a laser printer utilizing the electro- 
photographic art to which the process cartridge 2 is de- 
tachably mounted. 

[0019] When the process cartridge 2 is mounted to the 
image forming apparatus 1, an exposure device (laser 

25 scanner unit) 3 is mounted above the process cartridge 
2, and a sheet tray 4 containing therein recording medi- 
ums (sheets) P on which image formation is to be ef- 
fected is disposed on the inner side (the right side as 
viewed in Fig. 1) of the process cartridge 2. Further, in 

30 the image forming apparatus 1 , a feed roller 5, a transfer 
guide 6, a transfer device 7, a transporting guide 8, a 
fixing device 9, a pair of delivery rollers 10, and a deliv- 
ery tray 11 are disposed along the transporting direction 
of the sheet P. The process cartridge 2 integrally con- 

35 tains therein four kings of process devices, i.e., an elec-. 
trophotographic photosensitive drum (hereinafter re- 
ferred to as the photosensitive drum) 20, a charging de- 
vice 30, a developing device 40 and a cleaning device 
50. 

40 [0020] The mounting of the process cartridge 2 is ef- 
fected by opening an openable and closable cartridge 
door 1a, and inserting a guided portion (not shown) pro- 
vided on the process cartridge 2 into a guide (not shown) 
provided in the image forming apparatus 1, and the 

45 process cartridge 2 and the image forming apparatus 1 
are connected together at one end side thereof by driv- 
ing-force transmitting means which will be described lat- 
er. The other end side of the process cartridge 2 is po- 
sitioned by the guide portion and the guided portion, but 

50 one end side of the process cartridge 2 is positioned by 
the connection of the driving-force transmitting means. 

(Description of the Image Forming Process) 

55 [0021] The epitome of image formation will now be de- 
scribed. On the basis of a print starting signal, the pho- 
tosensitive drum 20 is rotatively driven at a predeter- 
mined peripheral speed (process speed) in the direction 
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of arrow R. A charging roller 31 forming the main portion 
of the charging device 30 is in contact with the outer 
peripheral surface of the photosensitive drum 20 with a 
predetermined voltage applied thereto, and the outer 
peripheral surface of the photosensitive drum 20 is uni- 
formly charged to predetermined potential. 
[0022] A laser beam L modulated correspondingly to 
the time-series electrical digital pixel signal of desired 
image information is outputted from the exposure device 
3 which is a laser scanner unit, and enters the interior 
of the process cartridge 2 from the exposure window 
portion 2b of the upper surface of the process cartridge 
2 and scans the outer peripheral surface (photosensitive 
layer) of the photosensitive drum 20. Thereby, an elec- 
trostatic latent image corresponding to the desired im- 
age information is formed on the outer peripheral sur- 
face (photosensitive layer) of the photosensitive drum 
20. This electrostatic latent image is developed as a ton- 
er image, by a developer (toner) T supplied from the de- 
veloping device 40. 

[0023] On the other hand, a sheet P is fed from the 
sheet tray 4 by the feed roller 5 in timed relationship with 
theoutputting of the iaserbeam L, and is timing supplied 
to the transferring position between the photosensitive 
drum 20 and a transfer roller 70 forming the main portion 
of the transfer device 7, via the transfer guide 6. At this 
transferring position, the toner image is sequentially 
transferred from the photosensitive drum 20 to the sheet 
P. 

[0024] The sheet P to which the toner image has been 
transferred is separated from the photosensitive drum 
20 and is transported to the fixing device 9 along the 
transporting guide 8, and passes through the nip portion 
between a fixing roller 9a and a pressure roller 9b, and 
the pressurizing and heat fixing process is carried out 
in this nip portion, and the toner image is fixed on the 
sheet P. The sheet P on which the toner image has been 
fixed is transported to the pair of delivery rollers 1 0, and 
is delivered onto the delivery tray 11 . 
[0025] On the other hand, after the transfer, the pho- 
tosensitive drum 20 has any residual toner on its outer 
peripheral surface removed by the cleaning device 50 
and is again used for image formation beginning from 
charging. 

(Description of the Photosensitive Drum) 

[0026] The photosensitive drum 20, as shown in Fig. 
6, is comprised of a drum cylinder 200 having a photo- 
sensitive layer formed on the outer peripheral surface 
of a cylinder formed of a nonmagnetic electrically con- 
ductive material such as aluminum, a first flange 210 
fixed to one end of the drum cylinder 200, and a second 
flange 220 fixed to the other end of the drum cylinder 
200. 

[0027] The first flange 210 has a projection-shaped 
protrusion 211 as a driving-force transmitted portion 
which will be described later, a rotary sliding portion 212 



which is a supported portion which will be described lat- 
er, a first gear portion 21 3 as a driving-force transmitting 
portion to a unit internal mechanism, a second gear por- 
tion 221 for rotatively driving the transfer device 7 which 
5 will be described later, and a first coupling portion which 
is a fixed portion fitted and fixed to the drum cylinder 
200, and is fitted and fixed to the drum cylinder 200 at 
the first coupling portion 214. In the present embodi- 
ment, the first gear portion 21 3 is a helical gear, and the 
10 second gear portion 221 is a spur gear, 

[0028] The second flange 220 has a second coupling 
portion 222, and is fitted and fixed to the drum cylinder 
200 at the second coupling portion 222. 
[0029] A hole 211 b is formed in the axis portion of the 
15 first flange 210, and an earth pin 215 is forced in this 
hole 211b. An earth plate 216 is attached to the inner 
end surface of the first flange 210, and the drum cylinder 
200 and the protrusion side and surface 215a of the 
earth pin 21 5 electrically conduct to each other. The sec- 
20 ond flange 220 is rotatably supported by a drum shaft 
350 (see Fig. 9) fitted in the central hole 220b thereof. 
This drum shaft 350 is fixed to a frame 2a shown in Figs. 
4 and 9. The fixing of the first and second flanges 210 
and 220 to the drum cylinder 200 is done by caulking, 
25 adhesive securing or force-fitting. 

[0030] The photosensitive drum 20 is rotatably 
mounted on the frame 2a by means of a drum bearing 
302 disposed at one end side thereof which is shown in 
Figs. 8 and 9, and a drum shaft 350 disposed at the other 
30 end side thereof. The drum bearing 302 has a base por- 
tion 303, a cover portion 305 and a small screw hole 306 
as fixing means. The first gear portion 213 of th first 
flange 210, in its assembled state, is covered with the 
cover portion 305 of the drum bearing 302 and the pro- 
35 tective wall 310 of the frame 2a, as shown in Fig. 7. Fur-, 
ther, the second gear portion 221 is protected by a shut- 
ter member (not shown) for protecting the photosensi- 
tive drum 20. 

40 (Description of the Developing Device) 

[0031] As shown in Fig. 2, the developing device 40 
has a developing roller 41 as means for containing a 
toner T therein and supplying the toner T to the photo- 

45 sensitive drum 20. The developing roller 41 having its 
opposite ends rotatably supported by a cartridge frame 
2d contains a magnet roller 43 therein, and further as 
shown in Fig. 6, has a developing roller gear44 mounted 
on one end thereof. The developing roller gear 44 mesh- 

50 es with the first gear portion 213 of the photosensitive 
drum 20 to thereby form a gear train, and the developing 
roller 41 is rotatively driven. 

[0032] At this time, the toner T is attracted to the vi- 
cinity of the developing roller 41 by the magnetic force 
55 of the magnet roller 43, is carried toward a developing 
blade 42 by the rotation of the developing roller 41 , and 
has its layer thickness regulated by the developing 
blade 42 and has predetermined charges imparted 
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thereto, and is carried toward the photosensitive drum 
20. 

(Description of the Transfer Device) 

[0033] The transfer device 7, as shown in Fig. 6, is 
comprised of a transfer roller 70 having an electrically 
conductive coating layer formed on the outer periphery 
of a core material, a transfer roller gear 71 fixed to one 
end portion of the transfer roller 70, and transfer bear- 
ings 72 and transfer springs 73 disposed on the opposite 
ends of the transfer roller 70. The transfer roller gear 71 
cooperates with the second gear of the photosensitive 
drum 20 to form a gear train, and the transfer roller 70 
is rotatively driven while being biased toward the pho- 
tosensitive drum 20. Also, at least one transfer bearing 
72 and at least one transfer spring 73 together form an 
electric power supply path, and in case image formation, 
a predetermined transfer bias is supplied to the transfer 
roller 70. The transfer bearings 72 are movably provided 
on a guide, not shown, in a direction linking the centers 
of the photosensitive drum 20 and the transfer roller 70 
together. The guide is provided in the image forming ap- 
paratus 1. 

(Description of the Driving-Force Transmission) 

[0034] Reference is now had to Figs. 4, 5 and 6 to 
describe the protrusion 211 of the first flange 210 which 
provides the driving-force transmitted means of the im- 
age forming apparatus 1 and the process cartridge 2, 
and a recess 101 formed in a driving shaft 100. 
[0035] The first flange 210, as shown in Fig. 6, has 
the first coupling 214 fitted in and fixed to the drum cyl- 
inder 200, the second gear portion 221, the first gear 
portion 213, the rotary sliding portion (shaft portion) 212 
overlapping the first gear portion 213, and the protrusion 
211 which is of an axial projection shape having a pro- 
trusion side end surface 211a provided on the end sur- 
face of the rotary sliding portion 212 axially in the named 
order and molded integrally with one another. As is ap- 
parent from Figs. 4 and 6, a portion of the rotary sliding 
portion (shaft portion) 212 is surrounded by the gear por- 
tion 213. 

[0036] The protrusion 211 of the first flange 210 which 
is the driving-force transmitted means has a twisted 
prism shape having a substantially equilateral triangular 
cross-section. On the other hand, the driving shaft 100 
is disposed in the image forming apparatus 1 at a loca- 
tion corresponding to the protrusion 211. The tip end 
portion of the driving shaft 100 is formed with a twisted 
polygonal recess 101 having a substantially equilateral 
triangular cross-section into which the protrusion 211 is 
insertable. 

[0037] The driving shaft 100 is connected to the car- 
tridge door 1a by a mechanism, not shown, and is de- 
signed to be axially pulled into the image forming appa- 
ratus 1 in the opened state of the cartridge door 1a, and 



be axially biased toward the process cartridge 2 with 
predetermined pressure by a spring in the closed state 
of the cartridge door 1a. Therefore, the protrusion 211 
of the first flange 210 and the recess 101 of the driving 

5 shaft 100 fit together during the closing of the cartridge 
door 1 a or immediately after the start of driving. 
[0038] The driving shaft 100 is provided with a large 
gear, not shown, coaxially therewith, and rotation is 
transmitted from a motor, not shown, mounted in the 

10 main body 14 of the apparatus to this large gear by a 
gear train (not shown). The above-mentioned large gear 
and gear train will hereinafter be referred to as the ap- 
paratus main body gears or the main body gears. 
[0039] In a state in which the process cartridge 2 is 

15 inserted in the image forming apparatus 1 , one end side 
of the process cartridge 2 opposed to the driving shaft 

1 00 which corresponds to one end side of the drum cyl- 
inder 200 is radially held relative to an operating position 
with play or slop by means, not shown, and therefore, 

20 as shown in Fig. 3A, the axis Y of the protrusion 21 1 and 
the axis X of the recess 101 deviate from each other by 
an amount corresponding to the aforementioned play or 
slop. However, when the driving shaft 100 is rotatively 
driven with the protrusion 21 1 inserted in the recess 1 01 , 

25 the vertices 211c of the protrusion which are the cham- 
fered ridges of the protrusion 211 try to equally abut 
against the inner surface 1 01 a of the recess 1 01 . Here, 
the axis of the driving shaft 100 formed with the recess 

101 is provided so as to be immovable relative to the 
30 frame of the image forming apparatus and therefore, the 

axis Y of the protrusion aligns with the axis X of the re- 
cess (see Fig. 3B). Further, a force acts on the recess 
101 and the protrusion 211 in directions to attract them 
to each other by the twisted-shape thereof and there- 

35 fore, the photosensitive drum 20 is attracted to the driv- 
ing shaft 100 side, and is positioned bodily with the proc- 
ess cartridge 2, and the photosensitive drum 20 is rota- 
tively driven. At this time, the developing roller 41 has a 
driving force transmitted thereto via the first gear portion 

40 213 and the developing roller gear 44, and the transfer 
roller 70 has a driving force transmitted thereto via the 
second gear portion 221 and the transfer roller gear 71 
and therefore, both the developing roller 41 and the 
transfer roller 70 are also rotatively driven by the photo- 

45 sensitive drum 20. 

[0040] As shown in Figs. 5 and 6, an electrically 
grounded earth contact 102 is provided in the central 
portion of the driving shaft 100. The earth contact 102 
is biased toward the process cartridge 2 side by biasing 

50 means, not shown. When the process cartridge 2 is 
mounted, the earth contact 102 contacts with the pro- 
trusion side end surface 215a of an earth pin 215. and 
the drum cylinder 200 is electrically grounded. 

55 (Description of the First Flange) 

[0041] The first flange 210, as previously described, 
has the protrusion 211, the rotary sliding portion 212, 
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the first gear portion 213, the second gear portion 221 
and the first coupling portion 214. 
[0042] The protrusions 211, as previously described, 
is the driving-force transmitted means and has a twisted 
prism shape of which the cross-section is a substantially 5 
equilateral triangle. The first gear portion 213, as previ- 
ously described, cooperates with the developing roller 
gear 44 to form a gear train, and transmits the driving 
force transmitted thereto from the protrusion 211 to the 
developing roller gear 44. The first coupling portion 214 10 
is a coupling portion to the drum cylinder 200, and the 
first flange 210 is fixed to the drum cylinder 200 by the 
first coupling portion 214. 

[0043] The second gear portion 221 is disposed be- 
tween the first gear portion 213 and the first coupling 15 
portion 214, and comes into meshing engagement with 
the transfer roller gear 71 to thereby form a gear train 
when the process cartridge 2 is inserted into the image 
forming apparatus 1. In the present embodiment, the 
driving gear 100 and the transfer roller gear 71 are dis- 20 
posed in proximity to each other and it is easier to keep 
the mutual positional relation at higher accuracy and 
therefore, in the present embodiment, the gear width of 
the second gear portion 221 cooperating with the trans- 
fer roller gear 71 to form a gear train is made narrower 25 
than the gear width of the second gear portion 221 de- 
scribed in connection with the conventional art. 
[0044] The first flange 210 is rotatably held on a drum 
bearing 302 fixed to the frame 2a (see Fig. 2) of the proc- 
ess cartridge 2, by the rotary sliding portion (shaft por- 30 
Won) 212, but as previously described, during the oper- 
ation of the apparatus, the protrusion 211 is attracted 
until the axis Y of the protrusion aligns with the axis X 
of the recess 101 of the driving shaft 100 and thus the 
weight of the process cartridge 2 is applied to the first 35 
flange 210. Therefore, in order to keep the surface pres- 
sure of the rotary sliding portion 212 of the first flange 
210 and the drum bearing 302 adjacent to the frame 2a 
at a moderate value, the width of the rotary sliding por- 
tion 212 is set to a rather great value, but in the present *o 
embodiment, the rotary sliding portion 212 is made to 
pass under the first gear portion 213 to thereby make 
the rotary sliding portion 212 and the first portion 213 
axially overlap each other. One drum bearing 302 
comes into the back of the first gear 213, and the rotary 45 
sliding portion 212 and the drum bearing 302 are in a 
sliding fit relation with each other. 
[0045] According to the embodiment, the axial length 
of the first flange 210 which is a driving-force transmit- 
ting part is short, and particularly the protruding length 50 
from the drum cylinder 200 is short. Accordingly, the ax- 
ial length of the photosensitive drum 20, the lengthwise 
dimension of the process cartridge 2 and the width of 
the image forming apparatus can be made small. 
[0046] The drive transmitting construction of the driv- 55 
ing shaft 1 00 may be such that the driving shaft 1 00 has 
a twisted prism shape having a substantially equilateral 
triangular cross-section and the first flange 210 side is 



of a twisted polygonal recess shape having a substan- 
tially triangular cross-section into which a twisted prism 
shape is insertable. Also, in the present embodiment, 
the first gear portion 21 3 is a helical gear and the second 
gear portion 221 is a spur gear, but this is not restrictive. 
[0047] The above-described embodiment will be 
summed up and complemented as follows. 
[0048] Firstly, the electrophotographic photosensitive 
drum 20 used in the process cartridge 2 detachably 
mountable to the main body 14 of the electrophoto- 
graphic image forming apparatus for forming an image 
on a sheet P which is a recording medium, the main 
body 14 having 

a motor, not shown, provided in the main body 14 
of the image forming apparatus 1 , 
the apparatus main body gear, not shown, for trans- 
mitting the driving force of the motor, the apparatus 
main body gear being coaxial with and integrally 
having the driving shaft 100, and 
the recess 101 provided in the central portion of the 
main body gear and rotated with the main body gear 
and which is a non-circular twisted hole of which the 
cross-section has vertices 211 c which are a plurality 
of corners, and 

the electrophotographic photosensitive drum 20 
having 

(a) the cylinder 200 having a photosensitive lay- 
er on the peripheral surface thereof, and 

(b) the first flange 210 which is a driving-force 
transmitting part mounted on one end of the cyl- 
inder 200, and having 

the second gear portion 221 which is a spur gear 
for transmitting a driving force. received from the 
main body 14 of the apparatus to the transfer roller 
70 provided in the main body 14 of the apparatus 
when the process cartridge 2 is mounted to the main 
body 14 of the apparatus, 

the first gear portion 213 which is a helical gear pro- 
vided in juxtaposed relationship with the spur gear 
221 for transmitting the driving force received from 
the main body 1 4 of the apparatus to the developing 
roller 41 provided in the process cartridge 2 when 
the process cartridge 2 is mounted to the main body 
14 of the apparatus, 

the rotary sliding portion 2 1 2 which is a shaft portion 
provided in juxtaposed relationship with the helical 
gear 21 3 and rotatably supported on the drum bear- 
ing 302 which is a bearing portion when the photo- 
sensitive drum 20 is mounted in the process car- 
tridge 2, and 

the protrusion 211 which is a non-circular twisted 
projection fitted into the recess 101 which is a hole 
provided in the main body 14 of the apparatus to 
receive the transmission of the driving force from 
the main body 14 of the apparatus when the proc- 
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ess cartridge 2 is mounted to the main body 14 of 
the apparatus and of which the cross-section has a 
plurality of corners 21 1 c, and 
wherein an area rotatably supported by the bearing 
portion 302 overlaps an area in which the helical 5 
gear213 is provided when the photosensitive drum 
20 is mounted in the process cartridge 2 in the axial 
direction thereof, and 

the driving-force transmitting part transmits the driv- 
ing force received from the main body 14 of the ap- 10 
paratus through the hole 101 and the projection 211 
to the cylinder 200 through the helical gear 213 and 
the spur gear 221 , and 

transmits the driving force to the developing roller 
41 through the helical gear 213, and 15 
transmits the driving force to the transfer roller 70 
through the spur gear 221 . 

[0049] Secondly, on the end surface of the helical 
gear 213, a circular recess is provided on a line coaxial 20 
with the axis thereof, and the bearing portion 302 slides 
with the outer peripheral surface of the shaft portion 212 
and the inner peripheral surface of the recess which is 
continuous from the outer peripheral surface, and rotat- 
ably supports the shaft portion 212 and the recess. 25 
[0050] Thirdly, the photosensitive drum 20 further has 
the earth pin 21 5 as an earth member for grounding the 
photosensitive drum 20 to the main body 14 of the ap- 
paratus when the process cartridge 2 is mounted to the 
main body 14 of the apparatus and which is provided at 30 
the center of the driving-force transmitting part 210 
through the same in the axial direction thereof. 
[0051] Fourthly, the driving-force transmitting part 210 
is an integrally molded article of resin comprising the 
first coupling portion 214 which is a fitted portion fitted 35 
to one end of the cylinder 200, the spur gear 221 , the 
helical gear 21 3 and the projection 211 molded integrally 
with one another. 

[0052] Fifthly, the tooth width of the spur gear 221 is 
narrower than the tooth width of the helical gear 213, 40 
and the number of teeth of the spur gear 221 is smaller 
than the number of teeth of the helical gear 213. 
[0053] Sixthly, the shape of the protrusion 211 is a 
substantially equilateral triangular prism, and the protru- 
sion vertices 211c which are the corners of the substan- 45 
tially equilateral triangular prism are chamfered, and the 
protrusion 211 is fitted in the hole 101 of which the cross- 
section is a substantially equilateral triangle. 
[0054] Seventhly, the process cartridge 2 detachably 
mountable to the main body 14 of the electrophoto- 50 
graphic image forming apparatus 1 for forming an image 
on a sheet P which is a recording medium, the main 
body 14 having 

a motor, not shown, provided in the main body 14 55 
of the image forming apparatus, 
the apparatus main body gear, not shown, for trans^ 
mitting the driving force of the motor, the apparatus 



main body gear being coaxial with and integrally 
having the driving shaft 100, and 
the recess 101 provided in the central portion of the 
main body gear and which is a non-circular twisted 
hole rotated with the main body gear and of which 
the cross-section has a plurality of corners 211c, 

wherein the process cartridge 2 comprises 

(a) the electrophotographic photosensitive drum 20 
comprising 

a. the cylinder 200 having a photosensitive lay- 
er on the peripheral surface thereof, and 

b. the first flange 210 which is a driving-force 
transmitting part mounted on one end of the cyl- 
inder 200, and having 

the second gear portion 221 which is a spur 
gear for transmitting a driving force re- 
ceived from the main body 14 of the appa- 
ratus to the transfer roller 70 provided in the 
main body 14 of the apparatus when the 
process cartridge 2 is mounted to. the main 
body 14 of the apparatus, ' 
the first gear portion 213 which is a helical 
gear provided in juxtaposed relationship 
with the spur gear 221 for transmitting the 
drive force received from the main body 14 
of the apparatus to the developing roller 41 
provided in the process cartridge. 2 when 
the process cartridge 2 is mounted to the 
main body 14 of the apparatus, 
the rotary sliding portion 212 which is a 
shaft portion provided in juxtaposed rela- 
tionship with the helical gear 21 3 and rotat- 
ably supported by the drum bearing 302 
which is a bearing portion when the photo- 
sensitive drum 20 is mounted in the proc- 
ess cartridge 2, and 

the protrusion 211 which is a non-circular 
twisted projection fitted into the recess 101 
which is a hole to receive the transmission 
of the driving force from the main body 14 
of the apparatus when the process car- 
tridge 2 is mounted to the main body 14 of 
the apparatus, and of which the cross-sec- 
tion has a plurality of corners 211c, and 

wherein an area rotatably supported by the 
bearing portion 302 overlaps an area in which 
the helical gear 213 is provided when the pho- 
tosensitive drum 20 is mounted in the process 
cartridge 2 in the axial direction thereof, and 
the driving-force transmitting part transmits the 
driving force received from the main body 14 of 
the apparatus through the hole 101 and the pro- 
jection 211 to the cylinder 200 through the hel- 
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ical gear 21 3 and the spur gear 221 , and 
transmits the driving force to the developing 
roller 41 through the helical gear 213, and 
transmits the driving force to the transfer roller 
70 through the spur gear 221, and 5 

(b) the developing roller 41 for developing an elec- 
trostatic latent image formed on the photosensitive 
drum 20. 

10 

[0055] Eighthly, on the end surface of the helical gear 
213, a circular recess is provided on a line coaxial with 
the axis thereof, and the bearing portion 302 slides with 
the outer peripheral surface of the shaft portion 212 and 
the inner peripheral surface of the recess which is con- is 
tinuous from the outer peripheral surface, and rotatably 
supports the shaft portion 212 and the recess. 
[0056] Ninthly, the photosensitive drum 20 further has 
the earth pin 215 which is an earth member for ground- 
ing the photosensitive drum 20 to the main body 14 of 20 
the apparatus when the process cartridge 2 is mounted 
to the main body 14 of the apparatus, and which is pro- 
vided at the center of the driving-force transmitting part 
210 through the same in the axial direction thereof. 
[0057] Tenthly, the driving-force transmitting part 210 25 
is an integrally molded article of resin comprising the 
fitted portion 214 fitted to one end of the cylinder 200, 
the spur gear 221, the helical gear 213 and the protru- 
sion 211 molded integrally with one another. 
[0058] Eleventhly, the tooth width of the spur gear 221 30 
is narrower than the tooth width of the helical gear 213, 
and the number of teeth of the spur gear 221 is smaller 
than the number of teeth of the helical gear 213. 
[0059] Twelfthly, the shape of the protrusion 211 
which is a projection is a twisted substantially equilateral 35 
triangular prism, and the vertices 21 1 c which are the cor- 
ners of the substantially equilateral triangular prism are 
chamfered, and the protrusion is fitted in the recess 101 
of which the cross-section is a substantially equilateral 
triangle. 40 
[0060] Thirteenthly, the driving-force transmitting part 
used in the process cartridge 2 detachably mountable 
to the main body 14 of the electrophotographic image 
forming apparatus 1 for forming an image on a sheet P 
which is a recording medium, the main body 14 having 

a motor, not shown, provided in the main body of 
the image forming apparatus, 
the main body gear, not shown, for transmitting the 
driving force of the motor, the apparatus main body so 
gear being coaxial with and integrally having the 
driving shaft 100, and 

the recess 101 which is a non-circular twisted hole 
provided in the central portion of the apparatus main 
body gear and rotated with the main body gear and 55 
of which the cross-section has vertices 21 1 c which 
are a plurality of corners, and 
th driving-force transmitting part having 



the fitted portion 214 fitted in the cylinder 200 in or- 
der to be mounted on one end of the cylinder 200 
of the electrophotographic photosensitive drum 20. 
the spur gear 221 for transmitting the driving force 
received from the main body 14 of the apparatus to 
the transfer roller 70 provided in the main body 14 
of the apparatus when the process cartridge 2 is 
mounted to the main body 14 of the apparatus, 
the helical gear 21 3 provided in juxtaposed relation- 
ship with the spur gear 221 for transmitting the driv- 
ing force received from the main body 14 of the ap- 
paratus to the developing roller 41 provided in the 
process cartridge 2 when the process cartridge 2 is 
mounted to the main body 14 of the apparatus, 
the rotary sliding portion 212 which is the shaft por- 
tion 2 1 2 provided in juxtaposed relationship with the 
helical gear 213 and rotatably supported by the 
bearing 302 which is a bearing portion when the 
photosensitive drum 20 is mounted in the process 
cartridge 2, and 

the protrusion 211 which is a non-circular twisted 
projection fitted into the recess 101 which is a hole 
to receive the transmission of the driving force from 
the main body of the apparatus when the process 
cartridge 2 is mounted to the main body 14 of the 
apparatus and of which the cross-section has a plu- 
rality of corners 211c, and 

wherein when the photosensitive drum 20 is mount- 
ed in the process cartridge 2 in the axial direction 
thereof, an area rotatably supported by the bearing 
portion 302 overlaps an area in which the helical 
gear 21 3 is provided, and the driving-force transmit- 
ting part transmits the driving force received from 
the main body 14 of the apparatus through the hole 
101 and the projection 211 to the cylinder 200 
through the helical gear 21 3 and the spur gear 221 , 
and 

transmits the driving force to the developing roller 
41 through the helical gear 213, and 
transmits the driving force to the transfer roller 70 
through the spur gear 221 . 

[0061] Fourteenthly, on the end surface of the helical 
gear 213, a circular recess is provided on a line coaxial 
with the axis thereof, and the bearing portion 302 slides 
with the outer peripheral surface of the shaft portion 212 
and the inner peripheral surface of the recess which is 
continuous from the outer peripheral surface, and rotat- 
ably supports the shaft portion 212 and the recess. 
[0062] Fifteenthly, the photosensitive drum 20 further 
has the earth pin 215 which is an earth member for 
grounding the photosensitive drum 20 to the main body 
14 of the apparatus when the process cartridge 2 is 
mounted to the main body 14 of the apparatus, and 
which is provided at the center of the driving-force trans- 
mitting part 210 through the same in the axial direction 
thereof. 

[0063] Sixteenthly, the driving-force transmitting part 
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210 is an integrally molded article of resin comprising 
the fitted portion 214 fitted to one end of the cylinder 
200, the spur gear 221 , the helical gear 21 3 and the pro- 
trusion 211 molded integrally with one another. 
[0064] Seventeenthly, the tooth width of the spurgear 5 
221 is narrower than the tooth width of the helical gear 
213, and the number of teeth of the spur gear 221 is 
smaller than the number of teeth of the helical gear 213. 
[0065] Eighteenthly, the shape of the protrusion 211 
is a twisted substantially equilateral triangular prism, io 
and the corners 211c of the substantially equilateral tri- 
angular prism are chamfered, and the protrusion is fitted 
into the hole 101 of which the cross-section is a sub- 
stantially equilateral triangle; 

[0066] Nineteenthly, the electrophotographic image 15 
forming apparatus 1 for forming an image on a sheet P 
which is a recording medium to which the process car- 
tridge 2 is detachably mountable, the electrophoto- 
graphic image forming apparatus having 

20 

(a) a motor, 

(b) the main body gear for transmitting the driving 
force of the motor, 

(c) the recess 101 which is a non-circular twisted 
hole provided in the central portion of the main body 25 
gear and rotated with the main body gear and of 
which the cross-section has vertices 21 1c which are 

a plurality of corners, 

(d) the transfer roller 70 for transferring a developed 
image formed on the electrophotographic photo- 30 
sensitive drum 20 to the recording medium R and 

(e) mounting portion for detachably mounting the 
process cartridge 2, the process cartridge 2 having 
(i) the electrophotographic photosensitive drum 2 
having 35 



16 

tion 302 when the photosensitive drum 20 
is mounted in the process cartridge 2, and 
the non-circular twisted protrusion 211 fit- 
ted into the hole 101 to receive the trans- 
mission of the driving force from the main 
body of the apparatus when the process 
cartridge 2 is mounted to the main body 14 
of the apparatus and of which the cross- 
section has a plurality of corners 211c, and 

wherein an area rotatably supported by the 
bearing portion 302 overlaps an area in which the 
helical gear 213 is provided when the photosensi- 
tive drum 20 is mounted in the process cartridge 2 
in the axial direction thereof, and the driving-force 
transmitting part transmits the driving force re- 
ceived from the main body of the apparatus through 
the hole 101 and the projection 211 to the cylinder 
200 through the helical gear 21 3 and the spur gear 
221 , and transmits the driving force to the develop- 
ing roller41 through the helical gear 213, and trans- 
mits the driving force to the transfer roller 70 through 
the spur gear 221 , and 

(ii) the developing roller 41 for developing an elec- 
trostatic latent image formed on the photosensitive 
drum 2. 

[0067] According to the aforementioned embodiment, 
in the first flange as the driving-force transmitting part 
having the protrusion as the driving-force transmitting 
means, there is provided a construction in which the first 
gear portion and the rotary sliding portion overlap each 
other along the axial direction of the first flange, whereby 
it is realized to shorten the full length of the first flange 
without decreasing the gear width of the first gear and 
the fit length of the rotary sliding portion of the first flange 
and the bearing member. 

[0068] Also, by providing a projection shape on the 
inner side of the rotary sliding portion in addition to the 
first gear portion and the rotary sliding portion, and mak- 
ing the projection shape (protrusion) overlap the rotary 
sliding portion along the axial direction of the first flange 
to thereby realize the further shortening of the full length 
of the first flange. 

[0069] Further, in the first flange as the driving-force 
transmitting part-having the projection shape as the 
driving-force transmitting means, there is provided a 
construction in which in addition to the first gear portion 
as the developing device driving means, the second 
gear portion as the transfer roller driving means is made 
adjacent to the protrusion, whereby the driving shaft and 
transfer roller gear of the image forming apparatus are 
made proximate to each other and an improvement in 
the positional accuracy between the two is facilitated 
and as the result, the curtailment of the gear width of the 
second gear portion is realized. 

[0070] As described above, according to the present 
invention, the lengthwise sizes of the driving-force trans- 



a. the cylinder 200 having a photosensitive lay- 
er on the peripheral surface thereof, and 

b. the driving-force transmitting part 210 
mounted on one end of the cylinder 200, and 40 
having 

the spurgear 221 for transmitting a driving 
force received from the main body 14 of the 
apparatus to the transfer roller 70 when the 45 
process cartridge 2 is mounted to the main 
body 14 of the apparatus, 
the helical gear 21 3 provided in juxtaposed 
relationship with the spur gear 221 for 
transmitting the driving force received from 50 
the main body 14 of the apparatus to the 
developing roller 41 provided in the proc- 
ess cartridge 2 when the process cartridge 
2 is mounted to the main body of the appa- 
ratus, 55 
the shaft portion 212 provided in juxta- 
posed relationship with the helical gear 21 3 
and rotatably supported by the bearing por- 
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mitting part and the electrophotographic photosensitive 
drum could be made small and further, the sizes of the 
process cartridge and the electrophotographic image 
forming apparatus could be made small. 
[0071] White the invention has been described with 5 
reference to the structure disclosed herein, it is not con- 
firmed to the details set forth and this application is in- 
tended to cover such modifications or changes as may 
come within the purposes of the improvements or the 
scope of the following claims. 1Q 



Claims 

1. A process cartridge detachably mountable to a a 15 
main body of an electrophotographic image forming 
apparatus for forming an image on a recording me- 
dium, the main body having a twisted hole of which 

a cross-section has a plurality of corners, said proc- 
ess cartridge comprising: 20 

an 'electrophotographic photosensitive drum; 
a developing roller for developing an electro- 
static latent image formed on said electropho- 
tographic photosensitive drum; and 25 
a driving-force transmitting part provided on 
one lengthwise end of said electrophotographic 
photosensitive drum, and having a twisted pro- 
trusion to be fitted in said hole, a cross-section 
of the twisted protrusion having a plurality of 30 
corners, a shaft portion supported by a bearing 
portion, and a gear portion for transmitting a 
driving force to said developing roller, said shaft 
portion and said gear portion overlapping each 
other in an axial direction of said electrophoto- 35 
graphic photosensitive drum, 

wherein when said hole is rotated with said 
protrusion fitted in said hole when said process car- 
tridge is mounted to said main body of the appara- 40 
tus. a rotational force of said hole is transmitted to 
said electrophotographic photosensitive drum 
through said protrusion. 

2. A process cartridge according to Claim 1 , wherein 45 
said driving-force transmitting part further has a 
coupling portion fitted and fixed to one end of the 
drum cylinder of said photosensitive drum, and said 
coupling portion, said gear portion, a shaft portion 
having an overlap with said gear portion, and said so 
protrusion provided on an end surface of said shaft 
portion are disposed in said axial direction in the 
named order, and said coupling portion, said gear 
portion, said shaft portion having the overlap with 
said gear portion, and said protrusion are formed 55 
into one united body. 

3. A process cartridge according to Claim 1 or 2, 



wherein said driving-force transmitting part further 
has a second gear portion in said axial direction be- 
tween said coupling portion and a fixed portion, and 
said second gear portion transmits the driving force 
to a transfer roller provided in said main body of the 
apparatus. 

4. A process cartridge according to Claim 1 , 2 or 3, 
wherein a through-hole is formed through said cou- 
pling portion, said gear portion, said shaft portion 
having the overlap with said gear portion, and said 
protrusion, an earth pin is provided in said through- 
hole, said earth pin is provided on the inner end sur- 
face of said driving-force transmitting part, and is in 
contact with an earth plate which is in contact with 
the inner surface of said drum cylinder, whereby 
when said process cartridge is mounted to said 
main body of the apparatus, said earth pin comes 
into contact with a main body earth contact provided 
in said hole, and said electrophotographic photo- 
sensitive drum is electrically earthed to said main 
body of the apparatus. 

5. A process cartridge according to Claim 1 , 2, 3 or 4, 
wherein a portion of said shaft portion is surrounded 
by said gear portion. 

6. A process cartridge according to Claim 1 , 2, 3. 4 or 
5, wherein the cross-section of said hole is a sub- 
stantially equilateral triangle, and the cross-section 
of said protrusion is a substantially equilateral trian- 
gle. 

7. An electrophotographic photosensitive drum used 
in an electrophotographic image forming apparatus 
for forming an image on a recording medium, the 
electrophotographic image forming apparatus hav- 
ing a twisted hole of which a cross-section has a 
plurality of corners, said electrophotographic pho- 
tosensitive drum comprising: 

a drum cylinder having a photosensitiv layer 
on a peripheral surface thereof; and 
a driving-force transmitting part mounted on 
one end of said drum cylinder, and having a 
twisted protrusion to be fitted in said hole, a 
cross-section of said twisted protrusion having 
a plurality of corners, a shaft portion supported 
by a bearing portion, and a gear portion for 
transmitting a driving force to a developing roll- 
er, said shaft portion and said gear portion over- 
lapping each other in an axial direction of said 
electrophotographic photosensitive drum, 

wherein when said hole is rotated with said 
protrusion fitted in said hole when said photosensi- 
tive drum is mounted to a main body of said appa- 
ratus, a driving force for rotating said electrophoto- 
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graphic photosensitive drum is received from the 
main body of said apparatus. 

8. An electrophotographic photosensitive drum ac- 
cording to Claim 7, wherein said driving-force trans- 5 
mitting part further has a coupling portion fitted and 
fixed to one end of the drum cylinder of said photo- 
sensitive drum, and said coupling portion, said gear 
portion, a shaft portion having an overlap with said 
gear portion, and said protrusion provided on an 10 
end surface of said shaft portion are disposed in 
said axial direction in the named order, and said 
coupling portion, said gear portion, said shaft por- 
tion having the overlap with said gear portion, and 
said protrusion are formed into one united body. 15 

9. An electrophotographic photosensitive drum ac- 
cording to Claim 7 or 8, wherein said driving-force 
transmitting part further has a second gear portion 

in said axial direction between said coupling portion 20 
and a fixed portion, and said second gear portion 
transmits the driving force to a transfer roller pro- 
vided in said main body of the apparatus. 

10. An electrophotographic photosensitive drum ac- 25 
cording to Claim 7, 8 or 9, wherein a through-hole 

is formed through said coupling portion, said gear 
portion, said shaft portion having the overlap with 
said gear portion, and said protrusion, an earth pin 
is provided in said through-hole, said earth pin is 30 
provided on the inner end surface of said driving- 
force transmitting part, and is in contact with an 
earth plate which is in contact with the inner surface 
of said drum cylinder, whereby when said electro- 
photographic photosensitive drum is mounted to 35 
said main body of the apparatus, said earth pin 
comes into contact with a main body earth contact 
provided in said hole, and said electrophotographic 
photosensitive drum is electrically earthed to said 
body of the apparatus. *o 

11. An electrophotographic photosensitive drum ac- 
cording to Claim 7, 8, 9 or 10, wherein a portion of 
said shaft portion is surrounded by said gear por- 
tion. 45 

12. An electrophotographic photosensitive drum ac- 
cording to Claim 7, 8, 9, 10 or 11, wherein the cross- 
section of said hole is a substantially equilateral tri- 
angle, and the cross-section of said protrusion is a 50 
substantially equilateral triangle. 

13. A driving-force transmitting part mounted on one 
end of an electrophotographic photosensitive drum 
used in a process cartridge detachably mountable 55 
to a main body of an electrophotographic image 
forming apparatus for forming an image on a re- 
cording medium, the electrophotographic image 



forming apparatus having a twisted hole of which a 
cross-section has a plurality of corners, said driving- 
force transmitting part comprising: 

a twisted protrusion to be fitted into said hole 
when said process cartridge is mounted to said 
main body of the apparatus, a cross-section of 
said twisted protrusion having a plurality of cor- 
ners; 

a shaft portion supported by a bearing portion 
when said driving-force transmitting part is 
mounted in said process cartridge; and 
a gear portion for transmitting a driving force to 
a developing roller, said shaft portion and said 
gear portion overlapping each other in an axial 
direction of said electrophotographic photosen- 
sitive drum, 

wherein when said hole is rotated with said 
protrusion fitted in said hole when said process car- 
tridge is mounted to said main body of the appara- 
tus, the rotational force of said hole receives a driv- 
ing force for rotating said electrophotographic pho- 
tosensitive drum from said main body of the appa- 
ratus through said protrusion. 

14. A driving-force transmitting part according to Claim 
13, further comprising a coupling portion fitted and 
fixed to one end of the drum cylinder of said photo- 
sensitive drum, wherein said coupling portion, said 
gear portion, a shaft portion having an overlap with 
said gear portion, and said protrusion provided on 
an end surface of said shaft portion are disposed in 
said axial direction in the named order, and said 
coupling portion, said gear portion, said shaft por- 
tion having the overlap with said gear portion, and 
said protrusion are formed into one united body. 

15. A driving-force transmitting part according to Claim 
13 or 14, further comprising a second gear portion 
in said axial direction between said coupling portion 
and a fixed portion, wherein said second gear por- 
tion transmits the driving force to a transfer roller 
provided in said main body of the apparatus. 

16. A driving-force transmitting part according to Claim 
13, 14 or 15, wherein a through-hole is formed 
through said coupling portion, said gear portion, 
said shaft portion having the overlap with said gear 
portion, and said protrusion, an earth pin is provided 
in said through-hole, said earth pin is provided on 
the inner end surface of said driving-force transmit- 
ting part, and is in contact with an earth plate which 
is in contact with the inner surface of said drum cyl- 
inder, whereby when said process cartridge is 
mounted to said main body of the apparatus, said 
earth pin comes into contact with a main body earth 
contact provided in said hole, and said electropho- 
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tographic photosensitive drum is electrically 
earthed to said main body of the apparatus. 

17. A driving-force transmitting part according to Claim 
13, 14, 15 or 16. wherein a portion of said shaft por- 5 
tion is surrounded by said gear portion. 

18. A driving-force transmitting part according to Claim 
13, 14, 15, 16 or 17, wherein the cross-section of 
said hole is a substantially equilateral triangle, and 10 
the cross-section of said protrusion is a substantial- 
ly equilateral triangle. 

19. An electrophotographic image forming apparatus to 
which a process cartridge is detachably mountable 15 
for forming an image on a recording medium, com- 
prising: 



20. An electrophotographic photosensitive drum for 
use in a process cartridge detachably mountable to 
a main body of an electrophotographic image form- 
ing apparatus for forming an image on a recording 
medium, the main body having 

a motor, 

an apparatus main body gear for transmitting a 
driving force of said motor, and 



a non-circular twisted hole rotated with said ap- 
paratus main body gear, a cross-section of the 
twisted hole having a plurality of corners, said, 
electrophotographic photosensitive drum com- 
prising: 

a, a cylinder having a photosensitive layer 
on the peripheral surface thereof; and 

b. a driving-force transmitting part mounted 
on one end of said cylinder, and the driving- 
force transmitting part having 

a spur gear for transmitting a driving 
force received from said main body of 
the apparatus to a transfer roller pro- 
vided in said main body of the appara- 
tus when said process cartridge is 
mounted to said main body of the ap- 
paratus, 

a helical gear provided in juxtaposed 
relationship with said spur gear for 
transmitting the driving force received 
from said main body of the apparatus 
to a developing roller provided in said 
process cartridge when said process 
cartridge is mounted to said main body 
of the apparatus, 

a shaft portion provided in juxtaposed 
relationship with said helical gear, and 
rotatably supported by a bearing por- 
tion when said photosensitive drum is 
mounted in said process cartridge, 
and 

a non-circular twisted protrusion fitted 
into said hole provided in said main 
body of the apparatus, to receive the 
transmission of the driving force from 
said main body of the apparatus and 
of which the cross-section has a plu- 
rality of corners, 



(a) a twisted hole of which a cross-section has 

a plurality of corners; and 20 

(b) a mounting portion for detachably mounting 
the process cartridge, the process cartridge 
having: 

an electrophotographic photosensitive 25 
drum; 

a developing roller for developing an elec- 
trostatic latent image formed on said elec- 
trophotographic photosensitive drum; 
a driving-force transmitting part provided 30 
on lengthwise one end of said electropho- 
tographic photosensitive drum, and having 
a twisted protrusion to be fitted in said hole, 
a cross-section of the twisted protrusion 
having a plurality of corners, a shaft portion 35 
supported by a bearing portion, and a gear 
portion for transmitting a driving force to 
said developing roller, said shaft portion 
and said gear portion overlapping each 
other in an axial direction of said electro- 40 
photographic photosensitive drum, 

wherein when said hole is rotated with said 
protrusion fitted in said hole when said process car- 
tridge is mounted to the main body of said appara- 45 
tus, the rotation of said hole is transmitted to said 
electrophotographic photosensitive drum through 
said protrusion. 



wherein when said photosensitive drum 
is mounted in said process cartridge, said shaft 
portion has an area overlapping an area in 
which said helical gear is provided, and 
the driving force received from said main body 
of the apparatus through said hole and said pro- 
trusion is transmitted to said cylinder through 
said helical gear and said spur gear, and is 
transmitted to said developing roller through 
said helical gear, and is transmitted to said 
transfer roller through said spur gear. 

21. An electrophotographic photosensitive drum ac- 
cording to Claim 20, wherein on the end surface of 
said helical gear, a circular recess is provided on a 
line coaxial with said axis, and said bearing portion 
slides with the outer peripheral surface of said shaft 
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portion and the inner peripheral surface of said re- 
cess which is continuous from said outer peripheral 
surface, and rotatably supports said shaft portion 
and said recess. 

5 

22. An electrophotographic photosensitive drum ac- 
cording to Claim 20 or 21, further comprising an 
earth member for grounding said photosensitive 
drum to said main body of the apparatus when said 
process cartridge is mounted to said main body of 10 
the apparatus, said earth member being provided 

at the center of said driving-force transmitting part 
through the same in said axial direction. 

23. An electrophotographic photosensitive drum ac- 15 



cording to Claim 20, 21 or 22, wherein said driving- 
force transmitting part is one united body made of 
resin into which a fitted portion fitted to one end of 
said cylinder, said spur gear, said helical gear and 
said protrusion are formed integrally. 20 

24. An electrophotographic photosensitive drum ac- 
cording to Claim 20, 21 , 22 or 23, wherein the tooth 
width of said spur gear is narrower than the tooth 
width of said helical gear, and the number of teeth 25 

• of said spur gear is smaller than the number of teeth 
of said helical gear. 

25. An electrophotographic photosensitive drum ac- 
cording to Claim 20, 21, 22. 23 or 24, wherein the 30 
shape of said protrusion is a twisted substantially 
equilateral triangular prism, the corners of said sub- 
stantially equilateral triangular prism are cham- 
fered, and said protrusion is fitted into said hole of 
which the cross-section is a substantially equilateral 35 
triangle. 

26. A process cartridge detachably mountable to a 
main body of an electrophotographic image forming 
apparatus for forming an image on a recording me- *o 
dium, the electrophotographic image forming appa- 
ratus having 

a motor, 

a main body gearfortransmitting a driving force 45 
of said motor, and 

a non-circular twisted hole provided in a central 
portion of said main body gear and rotated with 
said main body gear, a cross-section of the 
twisted hole having a plurality of corners, said so 
process cartridge comprising: 

(a) an electrophotographic photosensitive 
drum having: 

55 

a. a cylinder having a photosensitive 
layer on a peripheral surface thereof; 
and 



b. a driving-force transmitting part 
mounted on one end of said cylinder 
and having 

a spur gear for transmitting a driv- 
ing force received from said main 
body of the apparatus to a transfer 
roller provided in said main body 
of the apparatus when said proc- 
ess cartridge is mounted to said 
main body of the apparatus, 
a helical gear provided in juxta- 
posed relationship with said spur 
gear for transmitting the driving 
force received from said main 
body of the apparatus to a devel- 
oping roller provided in said proc- 
ess cartridge when said process 
cartridge is mounted to said main 
body of the apparatus, 
a shaft portion provided in juxta- 
posed relationship with said heli- 
cal gear, and rotatably supported 
by a bearing portion when said 
photosensitive drum is mounted in 
said process cartridge, and 
a non-circular twisted protrusion 
to be. fitted into said hole when 
said process cartridge is mounted 
to said main body of the apparatus 
to receive the transmission of the 
driving force from said main body 
of the apparatus and of which the 
cross-section has a plurality of 
corners, 

wherein when said photosensitive 
drum is mounted in said process cartridge 
in the axial direction thereof, said shaft has 
an area overlapping an area in which said 
helical gear is provided, and 
transmits the driving force received from 
said main body of the apparatus to said cyl- 
inder through said helical gear and said 
spur gear, and 

transmits the driving force to said develop- 
ing roller through said helical gear, and 
transmits the driving force to said transfer 
roller through said spur gear; and 

(b) said developing roller for developing an 
electrostatic latent image formed on said pho- 
tosensitive drum. 

27. A process cartridge according to Claim 26, wherein 
on the end surface of said helical gear, a circular 
recess is provided on a line coaxial with said axis, 
and said bearing portion slides with the outer pe- 
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ripheral surface of said shaft portion and the inner 
peripheral surface of said recess which is continu- 
ous from said outer peripheral surface, and rotata- 
bly supports said shaft portion and said recess. 

28. A process cartridge according to Claim 26 or 27, 
further comprising an earth member for grounding 
said photosensitive drum to said main body of the 
apparatus when said process cartridge is mounted 
to said main body of the apparatus, said earth mem- 
ber being provided at the center of said driving-force 
transmitting part through the same in said axial di- 
rection. 

29. A process cartridge according to Claim 26, 27 or 28, 
wherein said driving-force transmitting part is one 
united body made of resin into which a fitted portion 
fitted to one end of said cylinder, said spurgear, said 
helical gear and said protrusion are formed integral- 
ly. 

30. A process cartridge according to Claim 26, 27, 28 
or 29, wherein the tooth width of said spur gear is 
narrower than the tooth width of said helical gear, 
and the number of teeth of said spurgear is smaller 
than the number of teeth of said helical gear. 

31. A process cartridge according to Claim 26, 27, 28, 
29 or 30, wherein the shape of said protrusion is a 
twisted substantially equilateral triangular prism, 
the corners of said substantially equilateral triangu- 
lar prism are chamfered, and said protrusion is fitted 
in said hole of which the cross-section is a substan- 
tially equilateral triangle. 

32. A driving-force transmitting part for use in a process 
cartridge detachably mountable to a main body of 
an electrophotographic image forming apparatus 
for forming an image on a recording medium, the 
electrophotographic image forming apparatus hav- 
ing 

a motor, 

a main body gearfor transmitting a driving force 
of said motor, and 

a non-circular twisted hole formed in the central 
portion of said main body gear and rotated with 
said main body gear, a cross-section of the 
twisted hole having a plurality of corners, said 
driving-force transmitting part comprising: 

a fitted portion to be fitted to a cylinder of 
an electrophotographic photosensitive 
drum in order to be mounted on one end of 
said cylinder; 

a spur gear for transmitting a driving force 
received from said main body of the appa- 
ratus to a transfer roller provided in said 



main body of the apparatus when said 
process cartridge is mounted to said main 
body of the apparatus; 
a helical gear provided in juxtaposed rela- 

5 tionship with said spur gearfor transmitting 

the driving force received from said main 
body of the apparatus to a developing roller 
provided in said process cartridge when 
said process cartridge is mounted to said 

io main body of the apparatus; 

a shaft portion provided in juxtaposed rela- 
tionship with said helical gear, and rotata- 
bly supported by a bearing portion when 
said photosensitive drum is mounted in 

15 said process cartridge; and 

a non-circular twisted protrusion to be fitted 
into said hole to receive the transmission 
of the driving force from said main body of 
the apparatus and of which the cross-sec- 

20 tion has a plurality of corners, 

wherein when said photosensitive drum is 
mounted in said process cartridge in an axial direc- 
tion thereof, said shaft portion has an area overlap- 

25 ping an area in which said helical gear is provided, 
and transmits the driving force received from said 
main body of the apparatus through said hole and 
said protrusion to said cylinder through said helical 
gear and said spur gear, and transmits the driving 

30 force to said developing roller through said helical 
gear, and transmits the driving force to said transfer 
roller through said spur gear. 

33. A driving-force transmitting part according to Claim 
35 32, wherein on the end surface of said helical gear,. 

a circular recess is provided on a line coaxial with 
said axis, and said bearing portion slides with the 
outer peripheral surface of said shaft portion and 
the inner peripheral surface of said recess which is 
40 continuous from said outer peripheral surface, and 

rotatably supports said shaft portion and said re- 
cess. 

34. A driving-force transmitting part according to Claim 
45 32 or 33, further comprising an earth member for 

grounding said photosensitive drum to said main 
body of the apparatus when said process cartridge 
is mounted to said main body of the apparatus, said 
earth member being provided at the center of said 
50 driving-force transmitting part through the same in 

said axial direction. 

35. A driving-force transmitting part according to Claim 
32. 33 or 34, wherein said driving-force transmitting 

55 part is one united body made of resin into which the 

fitted portion to be fitted to one end of said cylinder, 
said spurgear, said helical gear and said protrusion 
are formed integrally. 
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36. A driving-force transmitting part according to Claim 
32, 33, 34 or 35. wherein the tooth width of said spur 
gear is narrower than the tooth width of said helical 
gear, and the number of teeth of said spur gear is 
smaller than the number of teeth of said helical gear. 5 

37. A driving-force transmitting part according to Claim 
32, 33, 34, 35 or 36, wherein the shape of said pro- 
trusion is a twisted substantially equilateral triangu- 
lar prism, the corners of said substantially equilat- 10 
eral triangular prism are chamfered, and said pro- 
trusion is fitted in said hole of which the cross-sec- 
tion is a substantially equilateral triangle. 

38. An electrophotographic image forming apparatus to 15 
which a process cartridge is detachably mountable 

for forming an image on a recording medium, com- 
prising: 

(a) a motor; 20 

(b) a main body gear for transmitting a driving 
force of said motor; 

(c) a non-circular twisted hole provided in a 
central portion of said main body gear and ro- 
tated with said main body gear, a cross-section 25 
of said twisted hole having a plurality of cor- 
ners; 

(d) a transfer roller for transferring a developed 
image formed on said electrophotographic pho- 
tosensitive drum to said recording medium; and 30 

(e) a mounting portion for detachably mounting 
the process cartridge, the process cartridge 
having: 

(i) an electrophotographic photosensitive drum 
including: 35 

a. a cylinder having a photosensitive layer 
on a peripheral surface thereof; 

b. a driving-force transmitting part mounted 

on one end of said cylinder, and the driving- *o 
force transmitting part having 

a spur gear for transmitting a driving 
force received from the main body of 
said apparatus to said transfer roller 45 
when said process cartridge is mount- 
ed to said main body of the apparatus, 
a helical gear provided in juxtaposed 
relationship with said spur gear for 
transmitting the driving force received 50 
from said main body of the apparatus 
to a developing roller provided in said 
process cartridge when said process 
cartridge is mounted to said main body 
of the apparatus, 55 
a shaft portion provided in juxtaposed 
relationship with said helical gear, and 
rotatably supported by a bearing por- 



tion when said photosensitive drum is 
mounted in said process cartridge, 
and 

a non-circular twisted protrusion fitted 
into said hole to receive the transmis- 
sion of the driving force from said main 
body of the apparatus when said proc- 
ess cartridge is mounted to said main 
body of the apparatus, and of which 
the cross-section has a plurality of cor- 
ners, 

wherein when said photosensitive drum 
is mounted in said process cartridge in the axial 
direction thereof, said shaft portion has an area 
overlapping an area in which said helical gear 
is provided, and transmits the driving force re- 
ceived from said main body of the apparatus 
through said hole and said protrusion to said 
cylinder through said helical gear and said spur 
gear, and transmits the driving force to said de- 
veloping roller through said helical gear, and 
transmits the driving force to said transfer roller 
through said spur gear; and 
(ii) said developing roller for developing an 
electrostatic latent image formed on said pho- 
tosensitive drum. 

39. A drive coupling member (210) for transmitting driv- 
ing rotation from amain body ( 1 4) of an image form- 
ing apparatus (1) to a photosensitive drum (200) 
mounted to said main body, the drive coupling mem- 
ber comprising: 

a shaft (212) having an external cylindrical 

bearing surface of a first diameter; 

a torque transmission element (211) at one end 

of said shaft (212) for receiving a rotary driving 

force; 

engagement means (214) at the other end of 
said shaft (212) for engaging said drum (200); 
and 

a first gearwheel (213) of a diameter greater 
than said first diameter and having external 
teeth; 

characterised in that the bearing surface of 
the shaft extends axially over a first region of the 
shaft, and the gearwheel extends axially over a sec- 
ond region of the shaft, and the first and second re- 
gions of the shaft overlap in the axial direction. 

40. A drive coupling according to claim 39, further com- 
prising a second gearwheel (221) of a smaller di- 
ameter than the first gearwheel (213) and posi- 
tioned coaxially therewith on the side of the first 
gearwheel remote from the torque transmission el- 
ement (211). 
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41 . A photosensitive drum for an electrophotograph im- 
age forming apparatus, comprising: 

a photosensitive cylinder (200); and 

a drive coupling member (210) according to 5 

claim 39 or claim 40 mounted to one end of said 

cylinder. 

42. A process cartridge detachably mountable to an 
electrophotographic image-forming apparatus, 10 
comprising a photosensitive drum mounted in a car- 
tridge frame (2a) and having a drive coupling ac- 
cording to claim 39 or claim 40. 

43. The combination of a process cartridge according is 
to claim 42 and an electrophotographic image form- 
ing apparatus having mounting means to which the 
process cartridge is detachably mountable. 

20 
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